Removal of the bile acid pool upregulates cholesterol 7alpha-hydroxylase by deactivating FXR in rabbits.
We investigated the role of the orphan nuclear receptor farnesoid X receptor (FXR) in the regulation of cholesterol 7alpha-hydroxylase (CYP7A1), using an in vivo rabbit model, in which the bile acid pool, which includes high affinity ligands for FXR, was eliminated. After 7 days of bile drainage, the enterohepatic bile acid pool, in both New Zealand White and Watanabe heritable hyperlipidemic rabbits, was depleted. CYP7A1 activity and mRNA levels increased while FXR was deactivated as indicated by reduced FXR protein and changes in the expression of target genes that served as surrogate markers of FXR activation in the liver and ileum, respectively. Hepatic bile salt export pump mRNA levels and ileal bile acid-binding protein decreased while sterol 12alpha-hydroxylase and sodium/taurocholate cotransporting polypeptide mRNA levels increased in the liver. In addition, hepatic FXR mRNA levels decreased significantly. The data, taken together, indicate that FXR was deactivated when the bile acid pool was depleted such that CYP7A1 was upregulated. Further, lack of the high affinity ligand supply was associated with downregulation of hepatic FXR mRNA levels.